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[57] ABSTRACT 

All light polarized in random directions is converted into 
s-polarized light and emitted by a polarizing conversion 
element 140. Linearly polarized light to be modulated is 
made incident on three liquid crystal light valves 250, 252, 
and 254, and p-polarized green light and s-polarized red and 
blue light are made incident on a cross-dichroic prism 260. 
Accordingly, for example, M2 phase plates 310 and 312 are 
respectively located in the optical paths before the ?rst and 
third liquid crystal light valves 250 and 254. The M2 phase 
plates may be placed at various positions in the optical paths 
betWeen dichroic mirrors 210 and 212 and the cross-dichroic 
prism 260. 

23 Claims, 15 Drawing Sheets 
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PROJECTION DISPLAY DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of Invention 

The present invention relates to a projection display 
device provided With a light synthesizing means such as a 
cross-dichroic prism. 

2. Description of Related Art 
A cross-dichroic prism is sometimes employed in a pro 

jection display device that projects a color image onto a 
projection screen. A cross-dichroic prism is an optical ele 
ment that synthesiZes light of three colors, red, green, and 
blue, and emits the light in the same direction. Such a 
projection display device is disclosed in, for eXample, J apa 
nese Unexamined Patent Publication No. 1-302385. 

FIG. 16 is a conceptual vieW shoWing the principal parts 
of a projection display device. This projection display device 
includes three liquid crystal light valves 42, 44, and 46, a 
cross-dichroic prism 48, and a projection lens system 50. 
The liquid crystal light valves 42, 44, and 46 are each 
composed of a liquid crystal panel sandWiched betWeen tWo 
polariZers placed so that the polariZation aXes thereof inter 
sect at right angles. The cross-dichroic prism 48 synthesiZes 
light of three colors, red, green, and blue, modulated by the 
three liquid crystal light valves 42, 44, and 46, and emits the 
synthesiZed light toWard the projection lens system 50. The 
projection lens system 50 focuses the synthesiZed light onto 
a projection screen 52. 

As shoWn in FIG. 16, a red re?ecting ?lm 61 and a blue 
re?ecting ?lm 62 are located in the form of an X in the 
cross-dichroic prism 48. The red re?ecting ?lm 61 and the 
blue re?ecting ?lm 62 each may be formed as a dielectric 
multilayer ?lm that has a high re?ectance for s-polariZed 
light With a Wider range of Wavelengths than for p-polariZed 
light. In the above projection display device disclosed in 
Japanese Unexamined Patent Publication No. 1-302385, 
such a red re?ecting ?lm 61 and a blue re?ecting ?lm 62 are 
used, and the red and blue light of the light of three colors, 
Which is incident on the cross-dichroic prism 48, is made 
incident as s-polariZed light and the green light is made 
incident as p-polariZed light, Which improves the re?ection 
characteristic of the cross-dichroic prism 48. Speci?cally, 
When red light and blue light polariZed in random directions 
are caused to enter the liquid crystal light valves for red and 
blue light 42 and 46, respectively, s-polariZed red and blue 
light are emitted therefrom and caused to enter the cross 
dichroic prism 48. Here, the general property of the liquid 
crystal light valve is employed, it being that only predeter 
mined linearly polariZed light is emitted. On the other hand, 
When green light polariZed in random directions is caused to 
enter the liquid crystal light valve for green light 44, 
p-polariZed green light is emitted therefrom and caused to 
enter the cross-dichroic prism 48. 

Since light polariZed in random directions is incident on 
three liquid crystal light valves in the above-mentioned 
conventional projection display device, components polar 
iZed in the direction orthogonal to the direction of the 
polariZed components to be transmitted are absorbed by the 
liquid crystal light valves 42, 44, and 46. As a result of such 
light absorption, heat is generated in the liquid crystal light 
valves 42, 44, and 46, affecting the liquid crystal light valves 
and adjacent optical elements. This also applies to light 
valves other than such liquid crystal light valves. 

Moreover, this also applies to a case in Which the cross 
dichroic prism 48 is replaced by a cross-dichroic mirror 
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2 
composed of tWo dichroic mirrors, both of Which include the 
red re?ecting ?lm 61 and the blue re?ecting ?lm 62, located 
so that they cross in about the form of an X. 

SUMMARY OF THE INVENTION 

The present invention has been made to solve the above 
problem of the prior art, and has as an object the provision 
of a projection liquid crystal display device in Which the 
amount of heat generated near light valves is reduced, and 
in Which the re?ection characteristic of a cross-dichroic 
prism or a cross-dichroic mirror is improved. 

In order to solve at least part of the above problem, a 
projection display device according to a ?rst embodiment 
includes a light source, a polariZing conversion element for 
converting incident light from the light source into linearly 
polariZed light polariZed in a ?rst direction, colored-light 
separation means for separating the light emitted from the 
polariZing conversion element into light of three colors, a 
?rst light valve for receiving the light of a ?rst color 
separated by the colored-light separation means and modu 
lating the light based on a ?rst image signal, a second light 
valve for receiving the light of a second color separated by 
the colored-light separation means and modulating the light 
based on a second image signal, a third light valve for 
receiving the light of a third color separated by the colored 
light separation means and modulating the light based on a 
third image signal, a color synthesiZing optical element, 
having a ?rst re?ecting ?lm for re?ecting the light of a ?rst 
color and a second re?ecting ?lm for re?ecting the light of 
a third color crossed in substantially the form of an X, for 
synthesiZing the light of three colors modulated by the ?rst 
to third light valves and emitting the synthesiZed light in the 
same direction, a projection lens system for projecting the 
light synthesiZed by the color synthesiZing optical element, 
a ?rst phase plate, located in the optical path betWeen the 
polariZing conversion element and the ?rst light valve, for 
converting the light of a ?rst color polariZed in the ?rst 
polariZation direction into linearly polariZed light polariZed 
in a second polariZation direction and causing the converted 
light to enter the ?rst light valve, and a second phase plate, 
located in the optical path betWeen the polariZing conversion 
element and the third light valve, for converting the light of 
a third color polariZed in the ?rst polariZation direction into 
linearly polariZed light polariZed in the second polariZation 
direction and causing the converted light to enter the third 
light valve, Wherein the second light valve receives the 
linearly polariZed light polariZed in the ?rst polariZation 
direction as incident light, modulates the incident light based 
on the second image signal, and thereby emits the incident 
light as linearly polariZed light polariZed in the second 
polariZation direction, and Wherein the ?rst and third light 
valves receive the linearly polariZed light polariZed in the 
second polariZation direction as incident light, modulate the 
incident light based on the ?rst and third image signals, 
respectively, and thereby emit the incident light as linearly 
polariZed light polariZed in the ?rst direction. 
A projection display device according to a second 

embodiment includes a light source, a polariZing conversion 
element for converting incident light from the light source 
into linearly polariZed light polariZed in a ?rst direction, 
colored-light separation means for separating the light emit 
ted from the polariZing conversion element into light of 
three colors, a ?rst light valve for receiving the light of a ?rst 
color separated by the colored-light separation means and 
modulating the light based on a ?rst image signal, a second 
light valve for receiving the light of a second color separated 
by the colored-light separation means and modulating the 
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light based on a second image signal, a third light valve for 
receiving the light of a third color separated by the colored 
light separation means and modulating the light based on a 
third image signal, a color synthesiZing optical element, 
having a ?rst re?ecting ?lm for re?ecting the light of a ?rst 
color and a second re?ecting ?lrn for re?ecting the light of 
a third color crossed in substantially the form of an X, for 
synthesiZing the light of three colors modulated by the ?rst 
to third light valves and ernitting the synthesiZed light in the 
same direction, and a projection optical system for project 
ing the light synthesiZed by the color synthesiZing optical 
element, Wherein the ?rst to third light valves receive 
linearly polariZed light polariZed in the ?rst polariZation 
direction as incident light, modulate the incident light based 
on the ?rst to third image signals, respectively, and thereby 
ernit the light as linearly polariZed light polariZed in the 
second polariZation direction, Wherein a ?rst phase plate for 
converting the linearly polariZed light emitted from the ?rst 
light valve and polariZed in the second polariZation direction 
into linearly polariZed light polariZed in the ?rst polariZation 
direction and causing the converted light to enter the cross 
dichroic prisrn is located in the optical path betWeen the ?rst 
light valve and the cross-dichroic prisrn, and Wherein a 
second phase plate for converting the linearly polariZed light 
emitted from the third light valve and polariZed in the second 
polariZation direction into linearly polariZed light polariZed 
in the ?rst polariZation direction and causing the converted 
light to enter the cross-dichroic prisrn is located in the 
optical path betWeen the third light valve and the cross 
dichroic prisrn. 

Aprojection display device according to a third ernbodi 
rnent includes a light source, a polariZing conversion ele 
ment for converting incident light from the light source into 
linearly polariZed light polariZed in a second direction, 
colored-light separation means for separating the light ernit 
ted from the polariZing conversion element into light of 
three colors, a ?rst light valve for receiving the light of a ?rst 
color separated by the colored-light separation means and 
modulating the light based on a ?rst image signal, a second 
light valve for receiving the light of a second color separated 
by the colored-light separation means and modulating the 
light based on a second image signal, a third light valve for 
receiving the light of a third color separated by the colored 
light separation means and modulating the light based on a 
third image signal, a color synthesiZing optical element, 
having a ?rst re?ecting ?lrn for re?ecting the light of a ?rst 
color and a second re?ecting ?lrn for re?ecting the light of 
a third color crossed in substantially the form of an X, for 
synthesiZing the light of three colors modulated by the ?rst 
to third light valves and ernitting the synthesiZed light in the 
same direction, a projection optical system for projecting the 
light synthesiZed by the color synthesiZing optical element, 
and a phase plate, located in the optical path betWeen the 
polariZing conversion element and the second light valve, 
for converting the light of a third color polariZed in the 
second polariZation direction into linearly polariZed light 
polariZed in a ?rst polariZation direction and causing the 
converted light to enter the second light valve, Wherein the 
second light valve receives the linearly polariZed light 
polariZed in the second polariZation direction as incident 
light, modulates the incident light based on the second image 
signal, and thereby ernits the incident light as linearly 
polariZed light polariZed in the ?rst polariZation direction, 
and Wherein the ?rst and third light valves receive the 
linearly polariZed light polariZed in the second polariZation 
direction as incident light, modulate the incident light based 
on the ?rst and third image signals, respectively, and thereby 
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4 
ernit the incident light as linearly polariZed light polariZed in 
the ?rst direction. 

Aprojection display device according to a fourth ernbodi 
rnent includes a light source, a polariZing conversion ele 
rnent for converting incident light from the light source into 
linearly polariZed light polariZed in a second direction, 
colored-light separation means for separating the light ernit 
ted from the polariZing conversion element into light of 
three colors, a ?rst light valve for receiving the light of a ?rst 
color separated by the colored-light separation means and 
modulating the light based on a ?rst image signal, a second 
light valve for receiving the light of a second color separated 
by the colored-light separation means and modulating the 
light based on a second image signal, a third light valve for 
receiving the light of a third color light separated by the 
colored-light separation means and modulating the light 
based on a third image signal, a color synthesiZing optical 
element, having a ?rst re?ecting ?lrn for re?ecting the light 
of a ?rst color and a second re?ecting ?lrn for re?ecting the 
light of a third color crossed in about the form of an X, for 
synthesiZing the light of three colors modulated by the ?rst 
to third light valves and ernitting the synthesiZed light in the 
same direction, and a projection optical system for project 
ing the light synthesiZed by the color synthesiZing optical 
element, Wherein the ?rst to third light valves receive the 
linearly polariZed light polariZed in the second polariZation 
direction as incident light, modulate the incident light based 
on the ?rst to third image signals, respectively, and thereby 
ernit the incident light as linearly polariZed light polariZed in 
a ?rst direction, and Wherein a phase plate for converting the 
light of a second color polariZed in the ?rst polariZation 
direction into linearly polariZed light polariZed in the second 
polariZation direction and causing the converted light to 
enter the cross-dichroic prisrn is located in the optical path 
betWeen the second light valve and the color synthesiZing 
optical element. 
A projection display device according to a ?fth ernbodi 

rnent includes a light source, a polariZing conversion ele 
rnent for converting incident light from the light source into 
linearly polariZed light polariZed in a ?rst direction, colored 
light separation means for separating the light emitted from 
the polariZing conversion element into light of three colors, 
a ?rst light valve for receiving the light of a ?rst color 
separated by the colored-light separation means and rnodu 
lating the light based on a ?rst image signal, a second light 
valve for receiving the light of a second color separated by 
the colored-light separation means and modulating the light 
based on a second image signal, a third light valve for 
receiving the light of a third color separated by the colored 
light separation means and modulating the light based on a 
third image signal, a color synthesiZing optical element, 
having a ?rst re?ecting ?lrn for re?ecting the light of a ?rst 
color and a second re?ecting ?lrn for re?ecting the light of 
a third color crossed in substantially the form of an X, for 
synthesiZing the light of three colors modulated by the ?rst 
to third light valves and ernitting the synthesiZed light in the 
same direction, a projection optical system for projecting the 
light synthesiZed by the color synthesiZing optical element, 
and ?rst phase plates, located in the optical paths betWeen 
the polariZing conversion element and the ?rst to third light 
valves, for converting the light of ?rst to third colors 
polariZed in the ?rst polariZation direction into linearly 
polariZed light polariZed in a second polariZation direction 
and causing the converted light to enter the ?rst light valve, 
Wherein the ?rst to third light valves receive the linearly 
polariZed light polariZed in the second polariZation direction 
as incident light, modulate the incident light based on the 
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?rst to third image signals, respectively, and thereby emit the 
incident light as linearly polarized light polarized in the ?rst 
direction, and Wherein a second phase plate for emitting the 
linearly polariZed light polariZed in the ?rst polariZation 
direction as linearly polariZed light polariZed in the second 
polariZation direction is located betWeen the second optical 
modulating means and the color synthesiZing optical ele 
ment. 

In the above ?rst to ?fth embodiments, since the polar 
iZing conversion element converts light from the light source 
into predetermined polariZed light, light absorption hardly 
occurs therein, and little heat is generated oWing to light 
absorption. Light of three colors separated by the colored 
light separation means is polariZed in the same direction as 
the predetermined polariZed light. Linearly polariZed light to 
be modulated enters the light valves. Therefore, light 
absorption hardly occurs in the light valves, and little heat is 
generated oWing to light absorption. Furthermore, the light 
that is incident from the ?rst and third light valves on the 
color synthesiZing optical element is linearly polariZed light 
polariZed in the ?rst polariZation direction, and the light that 
is incident from the second light valve on the color synthe 
siZing optical element is light polariZed in the second 
polariZation direction. Accordingly, the light of three colors 
is ef?ciently emitted from the color synthesiZing optical 
element to the projection optical system. Therefore, heat 
generation is hardly caused by absorption of the light that 
returns from the color synthesiZing optical element to the 
light valve. 

It is preferable that the above ?rst to ?fth embodiments 
each further include a phase plate, located in the optical path 
on the emitting side of the color synthesiZing optical 
element, for converting the light of three colors emitted from 
the color synthesiZing optical element into polariZed light 
each contain a linearly polariZed component polariZed in the 
?rst polariZation direction and a linearly polariZed compo 
nent polariZed in the second polariZation direction. 

This alloWs the colored light polariZed in the ?rst polar 
iZation direction and the colored light polariZed in the 
second polariZation direction, Which are emitted from the 
color synthesiZing optical element, to be converted so that 
they each contain the ?rst and second linearly polariZed 
components, and therefore, a color image can be projected 
onto a screen that re?ects only a polariZed component 
polariZed in one direction, such as a polariZing screen. As 
this phase plate, a N2 phase plate may be used. The use of 
the M2 phase plate makes it possible to obtain linearly 
polariZed light containing tWo linearly polariZed compo 
nents. At this time, it is most preferable to convert into 
linearly polariZed light containing linearly polariZed com 
ponents polariZed in the ?rst and second polariZation direc 
tions in almost equal proportions. Furthermore, a N4 phase 
plate may be used as the phase plate. When the M4 phase 
plate is used, it is possible to obtain elliptically polariZed 
light in Which tWo linearly polariZed components are syn 
thesiZed. Circularly polariZed light is the most preferable 
one of the elliptically polariZed light. 

In addition to the ?rst to ?fth embodiments, a projection 
display device according to a siXth embodiment includes a 
light source, colored-light separation means for separating 
light emitted from the light source into light of three colors, 
a ?rst light valve for receiving the light of a ?rst color 
separated by the colored-light separation means, modulating 
the light based on a ?rst image signal and emitting the light 
as predetermined linearly polariZed light, a second light 
valve for receiving the light of a second color separated by 
the colored-light separation means, modulating the light 
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based on a second image signal and emitting the light as 
predetermined linearly polariZed light, a third light valve for 
receiving the light of a third color separated by the colored 
light separation means, modulating the light based on a third 
image signal and emitting the light as predetermined polar 
iZed light, a color synthesiZing optical element, having a ?rst 
re?ecting ?lm for re?ecting the light of a ?rst color and a 
second re?ecting ?lm for re?ecting the light of a third color 
crossed in substantially the form of an X, for synthesiZing 
the light of three colors modulated by the ?rst to third light 
valves and emitting the synthesiZed light in the same 
direction, a projection optical system for projecting the light 
synthesiZed by the color synthesiZing optical element, and 
tWo phase plates, located in the optical path betWeen at least 
one of the light valves and the color synthesiZing optical 
element, for giving equal phase differences, Wherein one of 
the tWo phase plates that is located on the side of the color 
synthesiZing optical element is adhered to the incident 
surface of the color synthesiZing optical element, and 
Wherein the optical aXes of the tWo phase plates are set so 
that the polariZation direction of the light incident on the 
phase plate located on the side of the light valve and the 
polariZation direction of the light emitted from the phase 
plate located on the side of the color synthesiZing optical 
element are identical to each other. 

According to the siXth embodiment, When light incident 
from the light valve on the projection optical system is 
re?ected by the projection optical system and returns again 
to the light valve, the polariZation direction of the light is 
turned through an angle of 90° by the tWo M4 phase plates. 
Since the light is absorbed by a polariZer provided on the 
surface of the light valve, a malfunction of the light valve 
can be prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic plan vieW of a projection display 
device according to a ?rst embodiment of the present 
invention. 

FIG. 2 is a perspective vieW shoWing the outWard appear 
ance of a ?rst lens array 120. 

FIGS. 3(A) and 3(B) are explanatory vieWs shoWing the 
structure of a polariZing conversion element 140. 

FIG. 4 is a conceptual vieW shoWing the principal parts of 
the ?rst embodiment. 

FIG. 5 is a graph shoWing the spectral re?ectance char 
acteristics of a red re?ecting ?lm. 

FIG. 6 is a graph shoWing the spectral re?ectance char 
acteristics of a blue re?ecting ?lm. 

FIG. 7 is an explanatory vieW of a polysilicon TFT liquid 
crystal panel. 

FIG. 8 is a conceptual vieW shoWing the principal parts of 
a second embodiment. 

FIG. 9 is a conceptual vieW shoWing the principal parts of 
a third embodiment. 

FIG. 10 is a conceptual vieW shoWing the principal parts 
of a fourth embodiment. 

FIG. 11 is a conceptual vieW shoWing the principal parts 
of a ?fth embodiment. 

FIG. 12 is a graph shoWing the spectral re?ectance 
characteristics of a green re?ecting ?lm in the ?fth embodi 
ment. 

FIG. 13 is a conceptual vieW shoWing the principal parts 
of a siXth embodiment. 

FIG. 14 is a conceptual vieW shoWing the principal parts 
of a seventh embodiment. 
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FIG. 15 is a conceptual vieW showing the principal parts 
of an eighth embodiment. 

FIG. 16 is a conceptual vieW shoWing the principal parts 
of a projection display device. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

A. FIRST EMBODIMENT 

NeXt, modes for carrying out the present invention Will be 
described With reference to embodiments. FIG. 1 is a 
schematic plan vieW of a projection display device accord 
ing to a ?rst embodiment of the present invention. This 
projection display device includes an illumination optical 
system 100, dichroic mirrors 210 and 212, re?ecting mirrors 
220, 222, and 224, relay lenses 230 and 232, three ?eld 
lenses 240, 242, and 244, tWo M2 phase plates 310 and 312, 
three liquid crystal light valves 250, 252, and 254, a cross 
dichroic prism 260, and a projection lens system 270. 

The illumination optical system 100 includes a light 
source 110 for emitting an almost parallel light beam, a ?rst 
lens array 120, a second lens array 130, a polariZing con 
version element 140 for converting incident light into a 
predetermined linearly polariZed component, a re?ecting 
mirror 150, and a condenser lens 160. The illumination 
optical system 100 is an optical system that almost uni 
formly illuminates the three liquid crystal light valves 250, 
252, and 254 serving as regions to be illuminated. 

The light source 110 includes a light source lamp 112 
serving as a radiation light source for emitting radial beams, 
and a concave mirror 114 for emitting the radial beams 
emitted from the source lamp 112 as an almost parallel 
bundle of beams. It is preferable that a parabolic mirror be 
adopted as the concave mirror 114. 

FIG. 2 is a perspective vieW shoWing the outWard appear 
ance of the lens arrays 120 and 130. The ?rst lens array 120 
is composed of small lenses 122, each having an almost 
rectangular outline, arranged in a matriX With M roWs and N 
columns. In this embodiment, M is 10 and N is 8. The 
second lens array 130 is also composed of a M by N matriX 
of small lenses, corresponding to the small lenses 122 of the 
?rst lens array 120. Each of the small lenses 122 splits a 
parallel beam incident from the light source 110 (FIG. 1) 
into a plurality of (that is, M by N) partial beams, and 
focuses each of the partial beams near the second lens array 
130. The outer shape of the small lenses 122 vieWed from 
the Z direction is set almost similar to the shape of the liquid 
crystal light valves 250, 252, and 254. In this embodiment, 
the aspect ratio (the length-to-Width ratio) of the small lenses 
122 is set at 4:3. 

FIG. 3 is an explanatory vieW shoWing the structure of the 
polariZing conversion element 140 (FIG. 1). The polariZing 
conversion element 140 includes a polariZing beam splitter 
array 141, and a selective phase plate 142. The polariZing 
beam splitter array 141 is shaped so that a plurality of 
translucent prismatic members 143 of parallelogram-shaped 
cross section are alternately adhered. At the interfaces 
among the translucent members 143, polariZation separating 
?lms 144 and re?ecting ?lms 145 are alternately formed. 
The polariZing beam splitter array 141 is made by adhering 
a plurality of glass plates, Which are provided With the 
polariZation separating ?lms 144 and the re?ecting ?lms 
145, so that the polariZation separating ?lms 144 and the 
re?ecting ?lms 145 are alternately arranged, and cutting the 
glass plates diagonally at a given angle. The polariZing 
conversion element 140 enhances the light use ef?ciency of 
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the projection display device by converting all light from the 
light source 110, Which is polariZed in random directions, 
into s-polariZed light. Moreover, since little light is absorbed 
in the polariZing conversion element 140, the amount of heat 
generated oWing to light absorption is small. 

Light passed through the ?rst and second lens arrays 120 
and 130 is separated into s-polariZed light and p-polariZed 
light by the polariZation separating ?lm 144. The s-polariZed 
light is re?ected almost perpendicularly by the polariZation 
separating ?lm 144, further re?ected perpendicularly by the 
re?ecting ?lm 145, and then emitted. On the other hand, the 
p-polariZed light passes Without change through the polar 
iZation separating ?lm 144. The selective phase plate 142 
includes M2 phase layers 146 each formed corresponding to 
the position Where the light passing through the polariZation 
separating ?lm 144 is emitted, and colorless transparent 
optical elements each formed corresponding to the position 
Where the light re?ected from the re?ecting ?lm 145 is 
emitted. Therefore, the p-polariZed light passing through the 
polariZation separating ?lm 144 is converted into s-polariZed 
light and emitted by the M2 phase layers 146. As a result, 
light beams incident on the polariZing conversion element 
140, Which are polariZed in random directions, are all 
converted into s-polariZed beams and emitted. If the posi 
tions of the M2 phase layers 146 are shifted to the emitting 
sides of the re?ecting ?lms 145, all emitting beams can be 
converted into p-polariZed beams. 
As shoWn in FIG. 3(A), the centers of tWo s-polariZed 

beams emitted from the polariZing conversion element 140 
(the middles of the tWo s-polariZed beams) are offset from 
the center of the incident random light beam (s-polariZed 
light+p-polariZed light) in the X direction. The amount of 
offset is equal to a Width Wp of the M2 phase layers 146 (that 
is, the Width of the polariZation separating ?lm 144 in the X 
direction). Accordingly, as shoWn in FIG. 1, the optical aXis 
of the light source 110 (shoWn by a tWo-dot chained line) is 
set at a position offset from the system optical aXis (shoWn 
by a one-dot chained line) from the polariZing conversion 
element 140 on by a distance D that is equal to Wp/2. 

In the projection display device shoWn in FIG. 1, a 
parallel beam emitted from the light source 110 is split into 
a plurality of partial beams by the ?rst and second lens 
arrays 120 and 130. The small lenses 122 of the ?rst lens 
array 120 focus the partial beams near the polariZation 
separating ?lms 144 of the polariZing conversion element 
140 (FIG. 3). Small lenses 132 of the second lens array 130 
have the function of focusing the light source images formed 
by the ?rst lens array 120 onto the liquid crystal light valves 
250, 252, and 254. The partial beams emitted from the small 
lenses 132 of the second lens array 130 are re?ected by the 
re?ecting mirror 150, and made incident on the condenser 
lens 160. The condenser lens 160 functions as a superim 
position optical system for superimposing and gathering 
these plurality of partial beams onto the liquid crystal light 
valves 250, 252, and 254 serving as regions to be illumi 
nated. As a result, the liquid crystal light valves 250, 252, 
and 254 are illuminated almost uniformly. 
The tWo dichroic mirrors 210 and 212 each function as a 

colored-light separation means for separating White light 
gathered by the condenser lens 160 into light of three colors, 
red, green, and blue. The ?rst dichroic mirror 210 transmits 
a red light component of the White light beam emitted from 
the illumination optical system 100, and re?ects blue and 
green light components. The red light passing through the 
?rst dichroic mirror 210 is re?ected by the re?ecting mirror 
220, passes through the ?eld lens 240 and the M2 phase plate 
310, and reaches the liquid crystal light valve for red light 


















